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Then the sauce is homogenized (200/20 bar) and 
cooled to 6°C. Before filling a 405 ml aluminium aerosol 
can container according to Example 1 , the product is 
heated on a plate UHT heat exchanger (4 sec; 137°C). 

The resulting vanilla sauce has a viscosity of 350 $ 
mPa.s (10°C). 

1.8 g nitrogen gas and 0.6 g dinitrogen oxide are 
added. By opening the valve a slightly foamy vanilla 
sauce is dosed. 

w 

Claims 

1. A viscous, gel-like or paste-Jike food having a vis- 
cosity of at least 20 mPa.s at a shearing rate of less 
than 400 s"\ packed in an aerosol can having an rs 
initial pressure of at least 5 atmospheres, the pro- 
pellant being formed as to at least 15 percent by 
weight, based on the total propellent, by a gas 
acceptable from the viewpoint of food technology, 
which substantially does not dissolve in the food. 20 

2. A packed food according to claim 1 , wherein the 
gas acceptable from the viewpoint of food technol- 
ogy is nitrogen gas. 

25 

3. A packed food according to claim 2. wherein the 
propellant completely consists of nitrogen. 

4. A packed food according to daim 1 or 2, wherein 
the propeliant further consists of a gas acceptable 30 
from the viewpoint of food technology, which sub- 
stantially dissolves in the food. 

5. A packed food according to claim 4, wherein the 
gas acceptable from the viewpoint of food techno!- 35 
ogy is laughing gas. 
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Besides, the maximum pressure for conventional aero- 
sol cans is about 18 atmospheres. In fact, the initial 
pressure is adjusted on the basis of experiments in 
which it is examined how much gas is required to com- 
pletely empty the aerosol can under normal conditions 
of use. 

The amount of gas which can be used in total in an 
aerosol can mainly depends on the nature of the mate- 
rial from which the container is made, but is chiefly 
determined by legal regulations. In addition, the amount 
of gas depends on the holding capacity of the aerosol 
can and the degree of filling, which is known to those 
skilled in the art. When nitrogen gas forms the propel- 
lant of the aerosol can system, a minimum pressure of 
about 8 bar is initially necessary to obtain an aerosol 
can system giving an acceptable performance. In gen- 
eral, dpending on the volume of the aerosol can, 1 -20 g 
nitrogen gas is put in an aerosol can. Usually, aerosol 
cans having a holding capacity of 405 ml according to 
the invention contain 250 ml product and 2.1 g nitrogen 
gas and 1 000 ml cans 750 ml product and 4. 1 g nitrogen 
gas. 

Optionally, there may be present in the container of 
the aerosol can a separate cylinder filled with the gas to 
be used. These cylinders which release so much pro- 
peJIant that the pressure in the aerosol can substantially 
remains constant are described in, e.g., European pat- 
ent applications 0 349 053 and 0 446 973. Commer- 
cially available cylinders are, e.g., RG.® cylinders. 

The nature of the packed food is, apart from a min- 
imum viscosity, not critical, as long as this food is only 
slightly liquid or viscous. Suitable aerosol can systems 
according to the invention contain foods having a vis- 
cosity of at least 20 mPa.s, preferably at least 40 mPa.s. 
The maximum viscosity is limited by the possibilities of 
the aerosol can. Examples of products in which the 
advantages of the aerosol can packing according to the 
invention show up very well are sweet sauces such as 
vanilla sauces (e.g. "sauce anglaise"). chocolate 
sauces, caramel sauce; desserts, such as light 
mousses, sabayons, and pudding; savoury sauces, 
such as different dressings, ketchup, mustard, and pep- 
per sauce; and cream, in particular common cream. 
When coffee cream is packed in the aerosol can accord- 
ing to the invention, in which nitrogen gas is the only 
propellant. a foamy milk can be dosed on, e.g., coffee, 
thus giving the coffee a cappuccino-like appearance. 

Depending on the viscosity and the form stability of 
the packed product, the valve of the aerosol can may be 
combined with a specific nozzle. The more viscous the so 
packed food, the larger the nozzle opening must be. 

The container of the aerosol can to be used accord- 
ing to the invention may be made of all known materials 
disclosed for the purpose by the state of the art. as long 
as these materials do not adversely affect the properties ss 
of the food. In particular, containers of tinplate and alu- 
minium, which may be coated on the inner side with an 
inert coating of lacquer, are very suitable. However, aer- 
osol cans of glass or plastic may be used as well, as 


long as it can be guaranteed that they can resist the 
required minimum initial pressure. 

Before the aerosol cans are carried to the filling 
plant, the aerosol cans are thoroughly cleaned with 
5 water and disinfected with hydrogen peroxide. The 
hydrogen peroxide is removed afterwards by heating. 
From this phase the aerosol cans remain in a low-germ 
environment, a so-called 'salle blanche". In this sterile 
chamber an excess pressure of sterile air prevails, with 
io the result that any form of infection is prevented. The 
aerosol cans are filled with product and provided with a 
valve which is forced on the aerosol can. Subsequently, 
they arrive in a specifically adjusted gassing plant in 
which the propellant is injected into the aerosol can 
is under pressure (optionally while shaking). Through the 
pressure of the gas in the aerosol can the product is 
shut off from the outside air. The gas applied is prefera- 
bly nitrogen gas, optionally in combination with dinttro- 
gen oxide. After gassing the aerosol cans leave the 
so sterile chamber and are tested for sufficient gas pres- 
sure. Finally, the aerosol cans are provided with a noz- 
zle and a cover to close the whole hygienically. 

The present invention will now be explained in more 
detail with reference to the following examples. 

25 

Example 1 

From 50 parts by weight of cream having a fat con- 
tent of 40%. 48 parts by weight of low-fat milk and 2 
30 parts by weight of emulsifier and stabilizer a common 
cream is prepared. In particular, the milk and the cream 
are pasteurized for 20 seconds at 80°C and then cooled 
to room temperature. The emulsifier/stabilizer mixture is 
added, after which the composition is sterilized for 4 
35 seconds at 137°C (Steritherm/Sterideal). Then the mix- 
ture is cooled to a temperature below 1 0°C and a 405 ml 
aluminium aerosol can container is filled with 250 g 
product. 

Subsequently, the aerosol can is provided with a 
40 valve, and 2.1 g nitrogen gas is put in the aluminium 
container in sterile condition. A conventional push 
knob/nozzle combination is placed on the valve. 

When the valve is pressed in, a liquid cream having 
a foamy surface is dosed from the aerosol can. The 
45 foam is very stable and has not yet collapsed after half 
an hour. 

Example 2 

From whole milk (80 parts by weight), sugar (12 
parts by weight), cream (4 parts by weight), egg yolk (2 
parts by weight), and conventional colourants, aromatic 
substances, stabilizers and emulsifiers (2 parts by 
weight) a vanilla sauce is prepared in the conventional 
manner. In particular, the milk is pasteurized for 10 sec- 
onds at 72°C. To half of the milk are added the other 
ingredients, apart from the cream. The remaining part of 
the milk and the cream are added, and the whole is pas- 
teurized on a plate pasteurizer for 22 seconds at 79°C. 
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least 20 mPa.s. and preferably of at least 40 mPa.s 
(measured at a shearing rate of less than 400 sr\ 20°C, 
Dynamic Stress Rheometer (Rheometrics®)), are 
packed in an aerosol can, these foods can be dosed 
therefrom by using a propellant which is substantially 
insoluble in the food, without the propellant capacity 
decreasing so rapidly that the aerosol can cannot be 
emptied completely. It is assumed that the viscosity of 
the food plays a part in this respect. 

According to the invention it has therefore become 
possible to pack viscous, gel-like or paste-like foods in 
an aerosol can, from which the product can be dosed in 
the form in which it is present in the packing or at a rel- 
atively low overrun. Moreover, the embodiment accord- 
ing to the invention is relatively inexpensive as 
compared with known aerosol can systems. 

The invention relates to a viscous, gel-like or paste- 
like food having a viscosity of at least 20 mPa.s, and 
preferably of at least 40 mPa.s (measured at a shearing 
rate of less than 400 s' 1 , 20°C, Dynamic Stress Rheom- 
eter (Rheometrics®)). packed in an aerosol can having 
an initial pressure of at least 5 atmospheres, the propel- 
lant being formed as to at least 15 percent by weight, 
preferably at least 40 percent by weight, based on the 
total propellant. by a gas acceptable from the viewpoint 
of food technology, which substantially does not dis- 
solve in the food. 

In fact, any gas that gives no undesirable side 
effects when taken up in the body and is compatible with 
the food with which it is in contact in the aerosol can for 
a long period of time, and which does not, if at all, dis- 
solve in that food, can be used as propellant. Thus 
gases such as argon and helium can be used in princi- 
ple, but in many cases the cost price of these gases will 
render their use unattractive. There may also be used 
hydrogen gas, but this gas may cause fire and explosion 
risks, especially in the filling process. 

Preferably, the gas acceptable from the viewpoint of 
food technology is nitrogen gas. Furthermore, com- 
pressed air consisting as to 80% of nitrogen gas may be 
used. In this connection it should be noted that air con- 
tains about 20% oxygen gas, which gas may give rise to 
undesirable oxidation reactions with constituents in the 
product packed in the can. 

In a special preferred embodiment the propellant 
consists completely of nitrogen. This gas is attractive 
both because of its cost price and because of the fact 
that it prevents undesirable oxidation reactions. 

Besides, h is known from European patent applica- 
tion 0 202 053 that nitrogen gas may be included in the 
head space of vessels filled with carbonated beverages, 
but in particular beer. With this gas it is contemplated to 
prevent too much carbon dioxide dissolved in the bever- 
age from escaping from that beverage when an amount 
of beverage has been withdrawn from the vessel. Such 
an escape of carbon dioxide leads to quality deficien- 
cies. 

French patent application 2 516 483 relates to a 
container containing beverages susceptible to oxida- 


tion, in particular wine. In order to prevent oxidation, an 
amount of "neutral gas" (read: nitrogen gas) is applied 
above the wine. 

Apart from the other purposes for which nitrogen 
5 gas is used in the above-discussed publications, the 
beverages to which these publications are directed have 
a viscosity of less than 5 mPa.s, while the containers of 
those beverages cannot be designated as aerosol cans 
and, furthermore, have an initial pressure of (considera- 
w bly) less than 5 atmospheres. 

The aerosol cans according to the invention do not 
work on the basis of a mechanical system, which con- 
siderably reduces the cost of production. In particular, 
when sterile air or nitrogen gas is used as propellant, 
75 there is formed a relatively inexpensive packing system, 
at least as compared with known aerosol can packings. 

Contrary to the use of propellants, such as laughing 
gas, carbon dioxide and other gases soluble in the 
packed medium, the packed medium is not dosed from 
20 the aerosol can as an excessively foamed product. In 
principle, the packed food leaves the aerosol can in form 
in which it is present in the aerosol can. Depending on 
the food present in the aerosol can, however, a light 
foaming may occur. In particular the use of nitrogen with 
25 liquid foods gives a somewhat foamy surface. As a 
result of turbulency. geometry of the valve, and depend- 
ing on the degree of pressing the dosing button, a 
desired foam is formed. Shaking has the result that the 
gaseous phase and the liquid phase are mixed even 
30 more intensively. The foam obtained by catching nitro- 
gen gas is very stable in environmental conditions and 
may give the product to be dosed an attractive appear- 
ance. 

By combining the gas which substantially does not 

35 dissolve in the food with a gas acceptable from the view- 
point of food technology which does dissolve in the food 
to a considerable degree, such as laughing gas or car- 
bon dioxide, the invention provides foods of which the 
desired foaming characteristics can be adjusted. 

40 Through the presence of, anyhow, 1 5 percent by weight, 
based on the total weight of the propellant, of a gas 
which does not, if at all, dissolve, the overrun will not 
exceed 500%. After dosing the foods according to the 
invention, these foods preferably have an overrun of 

45 less than 300% and preferably between 0 and 100%. 

The control of the foaming characteristics and thus 
the overrun is mainly given by the gas composition. 

Thus the invention also provides foods packed in 
aerosol cans with - depending on the desired foaming 

so characteristic - 1 5-100%. preferably 45-100%, and most 
preferably 80-1 00%, of a gas which is not or hardly sol- 
uble, preferably nitrogen gas, and 85-0%. preferably 55- 
0%. and most preferably 20-0%, of a properly soluble 
gas, which properly soluble gas is preferably laughing 

55 gas. 

The aerosol cans used according to the invention 
have an initial pressure - i.e. a pressure in the packing 
not opened - of at least 5 atmospheres, preferably at 
least 8 atmospheres, and usually 8-12 atmospheres. 
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Description 

This invention relates to packed, viscous, gel-like 
and paste-like foods which usually have a long storage 
life, even when part of the contents has been taken from 
the packing. The non-used part of the packed product is 
not contaminated with microorganisms that may cause 
decay. Besides, the invention may also be used for 
products having a limited storage life. 

It is generally known that the storage life of viscous 
and paste-like foods can be considerably prolonged 
when these foods are packed in heated, pasteurized 
and preferably sterilized conditions. Conventional pack- 
ing materials comprise glass and, optionally plastic- 
coated, aluminium, tinplate, paper and cardboard pack- 
ings. However, a problem arises when the packings are 
opened. From the outside microbial infection occurs 
which rapidly deteriorates the keeping qualities of the 
product. 

It is further generally known that the use of aerosol 
cans has great advantages of use. Products packed in 
aerosol cans can be property dosed. Moreover, the 
product is ready for use. The user can exactly take the 
amount of product he needs. The remaining contents of 
the aerosol can remains available for a next use. 

In the light of the present invention it is important 
that products packed in aerosol cans have a longer stor- 
age life and are hygienically packed. An aerosol can is 
properly shut off from the outside air. In addition, the 
contents of an aerosol can are maintained under excess 
pressure with respect to the environment. This guaran- 
tees that no infection of the packed product from the 
outside can occur. 

By the term "aerosol can' is meant in this specifica- 
tion and in the claims any packing comprising a product 
and at least a propellant having an initial pressure of at 
least 5 atmospheres and preferably 8 atmospheres, 
provided with a valve and containing a product which 
can be controllably dosed from the packing by means of 
co-packed energy when the valve is opened. The co- 
packed energy is formed by a gaseous propellant. 

Many attempts have already been made to market 
foods in aerosol cans. At the moment, however, 
whipped cream (including artificial toppings resemb/ing 
whipped cream) is the only really successful product in 
an aerosol can. In all cases of commercial use, the 
energy co-packed in aerosol cans for whipped cream is 
laughing gas (N 2 0) as propellant. This gas is largely 
present in the whipped cream phase in dissolved form 
and merges into the gaseous form when put in the 
cream in the outside atmosphere, thus giving the 
whipped cream the desired foamy structure. Besides, a 
minor part of the laughing gas is present in gaseous 
condition in the head space of the aerosol can. 

Propellants soluble in the liquid products, such as 
laughing gas and carbon dioxide, are not suitable for 
use in products which in use should be viscous, gel-like 
or paste-like, or which may only have a relatively low 
overrun. They give too high an overrun. The term "over- 


run", which is also referred to as "dispensing percent- 
age", indicates the volume increase of a. viscous or 
non-viscous, liquid under the influence of a gaseous 
phase present in that liquid. 

5 ft is technically possible to pack more viscous prod- 

ucts, such as mayonnaise, ketchup, mustard, pate and 
cheese pastes, in aerosol cans. The aerosol cans to be 
used here are usually of the type in which the co-packed 
energy is supplied by a mechanical system, such as a 

io spring system. Because of the absence of propellants 
the packed product is released in the form as present in 
the container. If it is contemplated to give the product a 
somewhat light appearance, there may optionally be 
used a combined system which in addition to the 

75 mechanical mechanism contains an amount of propel- 
lant. However, the greatest problem of these mechani- 
cal and combined systems is the cost price. In fact the 
advantages of such aerosol cans do not outweigh the 
high price. 

so Moreover, aerosol cans are known in which the pro- 
pellant is contained in a separate compartment. This 
gas gives the energy required to expel the packed prod- 
uct without being in contact with this product, which is 
essential to the present invention. The separate com* 

25 partments. which are separated from each other by. 
e.g.. a piston, a flexfole partition wall - or even embodi- 
ments in which the gas is put in a separate container - 
require a technological adaptation of the aerosol cans, 
which is not necessary according to the present inven- 

30 tion. 

EP-A-0 257 336 describes foamable skin creams, 
the object being to improve the foaming characteristics. 
In such foams two aspects play an important part, 
namely foaming and foam stability. These aspects may 
35 be influenced chiefly by including specific additives, in 
particular specific surfactants, in the recipe of the agent 
to be foamed. This is clearly apparent from the above 
European patent application, which proposes a very 
special cream composition. The illustrated composi- 
te tions contain non-ionic, anionic and/or cationic sur- 
factants in high contents. Apart from the fact that these 
agents are generally not "food grade", the amounts 
required for foods are often unacceptably high. Further- 
more, foods are usually subjected during their process- 
es ing to a high-temperature treatment, such as 
pasteurization or sterilization, to which many sur- 
factants are not resistant. Finally, reference is made to 
the fact that many surfactants influence the flavour 
and/or aroma of a product, which is unacceptable for 
so use in foods. 

Besides the very special requirements for the com- 
position, the above publication indicates that additional 
modifications of foaming characteristics can be realized 
by adapting the composition of the propellant. For this 
55 purpose a number of gas mixtures is given by way of 
illustration, namely laughing gas/carbon dioxide, laugh- 
ing gas/Tluorohydrocarbon and laughing gas/nitrogen. 

It has now been found that when viscous, gel-like or 
paste-like foods, in general foods having a viscosity of at 
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